The 10.29 GHz pulse train at 1550 nm from the TMLL ( Fig. 1 (b) ) with pulse width 2.98 ps is successfully multiplied to 41 GHz pulse train ( Fig . 1 (c) ) after the micro ring resonator. The pulse width is broadened to 3.12 ps, an increase smaller than 5%. However, the multiplied pulse train suffers from a variation of pulse power which can be seen from the temporal trace ( Fig. 1 (c) ). The amplitude modulation depth is about 3 dB. This is caused by the coupling loss between ring and waveguides and the roundtrip propagation loss in the ring. Therefore the amplitude modulation depth can be decreased by reducing the coupling ratio and improving in fabrication process. To obtain a homogeneous pulse train, an equalizer relying on spectral broadening and optical filtering [3] is added after the repetition rate multiplier ( Fig.1 (a) ). The multiplied pulse train is sent through 1800m highly non-linear fiber and a 0.86 nm FWHM narrow band pass filter. When the input average power into the equalizer is high enough (30 dBm), the variation in pulse power can be decreased. The amplitude modulation depth is reduced from 3 dB to 0.7 dB by use of the equalizer as shown in Fig. 1 (d) . The pulse width is broadened to 4.21 ps due to the narrower spectrum induced by the band pass filter. By tuning the input signal repetition rate, it is also experimentally demonstrated that the micro ring resonator can tolerate about 50 MHz mismatch between one quarter of its FSR and the input signal repetition rate . This means that the scheme is tolerant towards changes in input frequency despite the fixed FSR offered by the ring resonator. Clean pulse trains can still be obtained, however the pulse width is broadened due to the mismatch filtering resulting in a narrower optical spectrum. In the tolerant range of the micro ring resonator, the equalizer works equally effectively. The optimum amplitude modulation depth is 0.7 dB at different input repetit ion rates in the range of 10.19 GHz -10.29 GHz, around one quarter of the FSR of the micro ring resonator (10.23 GHz).
In conclusion, the scheme based on silicon-on-insulator micro ring resonator is compact and frequency tolerant and stable for pulse repetition rate multiplication.
